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PRESOMET is a smooth-working bituminous black 
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economical in use. It is also largely used on 
exterior woodwork where a black finish is desired: 
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A $1,000,000 Research Fund 


On December 18 last year, at an hotel in 
Chicago, Mr. D. P. Forbes, the president of the 
American Foundrymen’s Association, had as his 
guests 30 prominent leaders, representative of all 
branches of industry devoted to the production of 
castings. It must have been a proud day for Mr. 
Forbes for the next day he was able to announce 
that an initial financing of $1,000,000, or say 
£200,000, had been guaranteed for a foundation 
fund for the Association. This foundation is to 
be used for research and collateral activity. Thus, 
at one bound, co-operative research in America 
has at its disposal a sum of money equal to that 
received by one of our major organisations in 
fifteen years. Naturally enough, during the dis- 
cussion, which surely must have followed and not 
preceded the dinner, many points of view were 
expressed, but we doubt whether much attention 
would be given to the fact that the work they 
were initiating would benefit to an immeasurable 
extent the foundry industry throughout the world, 
because, to misquote the trite axiom, “ technology 
knows no boundaries.” Thus our first reaction is 
to thank Mr. Forbes very sincerely on the success- 
ful outcome of his laudable endeavour. We 
acknowledge without reservation that the contri- 
butions of the American foundrymen to tech- 
nology have had a pronounced and beneficial 
effect on British industry. The impact has also 
not been without reward to the Americans, because 
to those who, like ourselves, are conversant with 
international technical literature, the appreciative 
recognition of British research work is obvious. 
An American book reviewed elsewhere in this 
issue, entitled “Better Foundry Methods,” con- 
tains a high percentage of British contributions. 
We have every reason to believe that certain de- 
velopments made in Britain during the last three 
years will in the post-war era very largely modify 
one branch of American foundry practice. The 
huge sums of money, which here and there are 
now becoming available for research, carry with 
them the ability to create pilot plants. Quite 
usually, promising laboratory results are not 
developed, because the industrialist, well knowing 


the profound influence of mass, has seldom suffi- 
cient conviction to permit him to undertake costly 
works scale experiments. He obviously requires 
tests to be taken to the stage where the prac- 
ticability of the work done is clearly revealed. 
Moreover, if an idea is taken up by a single firm 
in co-operation with a co-operative research asso- 
ciation and achieves success through this step, it 
has grounds for assuming that it has some sort 
of proprietary interest in the process developed. 
There has so far been no disclosure as to the way 
the American Foundrymen’s Association intends 
to lay out this money, but so long as it pursues 
its ever-expanding policy of giving disinterested 
service to the industry, there can be but few 
grumbles. 


U.S. Aluminium in 1942 


_Just before Pearl Harbour, the United States alumi- 
nium supply was at the rate of 458,600 tons a year. 
At the end of 1942 the rate was about 1,150,000 tons, 
states Mr. Donald Nelson in his 1942 progress report. 
Further expansion of aluminium producing facilities 
will give the U.S. a total supply of about 1,500,000 
tons a year before the end of 1943. Of the 1942 
total, 115,000 tons came from Canada. One of the 
most significant developments of 1942 in aluminium 
production was the conversion of alumina plants to 
low-grade domestic bauxite and the construction of 
new plants to use the low-grade ore. The United 
States will be completely independent of foreign-ore 
imports by next May, and by September will be able 
to supply Canada’s bauxite needs as well. During 
1942, eight new ingot aluminium producing plants 
came into operation, with a total rated capacity of 
more than 500,000 tons. 
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RAPPING PLATES 


By “ CHECKER” 


The fixing of rapping plates into a pattern from 
which several castings are required will save consider- 
able damage by spiking, and will facilitate the removal 
of the pattern from the mould. It is advisable when- 
ever possible to use rapping plates which incorporate 
a tapped hole for lifting purposes. 

On small patterns the rapping plates are usually of 
the flat type, and recesses are cut in the surface 


~ 


FIG.2. 


of the pattern to receive them, so that they are 
flush with the top or slightly below the pattern face, 
and are held in position by screws. 

With larger patterns, stronger rapping plates are 
required, and it is advisable to use a type with a 
large boss or extension underneath as shown in 
Fig. 1, this allows for a deeper tapped hole for lifting 
than the flat type, so that when the threads strip at 
the top, those lower down can be used, also increased 
resistance to the loosening of the rapping plate by 
rapping is obtained by the extra surface held by the 
wood. These plates could be secured with four wood 
screws, one at each corner, but a considerable im- 
provement can be made by using bolts with counter- 
sunk heads, with a washer or plate underneath the 
nuts to get a better grip on the wood, the pattern 
being recessed to receive them as shown in Fig. 2. 


Several large vitreous enamelling plants in the 
Chicago district which have covered their enamelling 
furnaces to handling metal heat-treating jobs report 
some difficulty in obtaining work for these units. The 
heat-treating capacity in these converted plants is 
largely of a type that can be used for treating large 
steel castings and similar parts. 
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CORRESPONDENCE 


(We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 


RECLAMATION OF POROUS CASTINGS 


To the Editor of THE FouNDRY TRADE JOURNAL. 

Sir,—Il was interested to read the Paper given by 
Mr. W. Bowman on bakelite plastics for overcoming 
porosity in metal castings, and would like to add my 
own experience in this direction. 

As far back as 20 years ago, I made a solution of 
bakelite, technically called Bakelite NPA cement, and 
methylated spirits, with the addition of 5 per cent. 
acetone. This produced a clear homogeneous brown 
liquid which was used as directed for overcoming 
porosity in metal castings. 

It was thought that the solution of bakelite in 
spirit would have a much greater penetrating effect 
in the microscopic pores of metal than would be 
possible in denser liquids, as the spirit would evaporate 
rapidly and leave the deposit of bakelite behind. It 
was recommended that the casting should be first 
of all thoroughly dried by heat so as to drive off 
any moisture which might be present. From reports 
received it was found that this solution was at any 
rate, in some cases, quite effective, valuable castings 
being saved from the scrap heap through its use.— 


Yours, etc., 
J. W. ATHEY, 
Managing Director. 
The Fordath Engineering Company, Limited, 
Hamblet Works, 
West Bromwich. 
February 22, 1943. 


ASSOCIATION OF BRONZE AND 
BRASS FOUNDERS 


Since the publication of previous lists of members 
of the Association of Bronze and Brass Founders in 
our issues of October 29 and December 3 last, the 
following firms have now joined the Association:— 
Atlantis Engineering Company, Limited; Sir W. H. 
Bailey & Company, Limited; James Brown & Sons, 
Limited; Chadburns (Ship) Telegraph Company, 
Limited; John Cox & Sons (Metals), Limited; Kent 
Engineering & Foundry, Limited; Rose & Parkin, 
Limited; Stroud Metal & Plating Company, Limited; 
The Eyre Smelting Company, Limited: L. Tomey, 
Limited; Williams Alexandra Foundry, Limited; 
Willey & Company, Limited; Archibald Low & Sons, 
Limited; Harland & Wolff, Limited; Blairs, Limited; 
Tiverton Foundry Company, Limited; Grundys (Metal 
Foundry), Limited; R. Berrie & Company, Limited. 
It has been announced that from March 31 an 
entrance fee will be imposed for membership to the 
Association. 


Foundry Fuel Flashes, No. 2.—Don’t pretend that 
coke devils are needed for heating the shop, when the 
truth is they are there for tea-making. Tease some- 
body to provide a proper stove. 
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COMMITTEE* 


PART IL—THE EFFECT OF MILLING ON THE 
PROPERTIES OF MOULDING SAND 
The experiments recorded below show the 
effect of milling on the properties of moulding sand. 
The Mixes Tested—Three green-sand mixes were 
prepared in a pan-mill at a steel foundry; the follow- 
ing are the details: 
Diameter of pan 6ft.6in. Rotation of pan 30 r.p.m. 
Diameter of rollers 1 ft. 10 in. Mean surface ) 450 ft. per 
Width of rollers 1 ft. 4 in. velocity of pan f min., approx. 
Weight of mix, 5 cwt. 


The composition of the mixes were the same as 
that used for ordinary green-sand work in the foundry, 
viz.:—South Cave sand, 25; Chelford sand, 75; 
bentonite, 3, and water, 3 to 4 per cent. The South 
Cave sand was moist when used, while the Chelford 
sand was air-dry. Extra water was added to increase 
the moisture content to 3 to 4 per cent. 

The first two mixes were prepared according to 
the usual practice at the foundry, and the samples 
were removed from the mill at intervals, the final 
sample being taken after 4 min. milling. The third 
mix was prepared by an exceptionally long milling, 
the final sample being taken after 20 min. milling. 


Green Strength 


The first mix was tested in the foundry laboratory, 
while the second and third mixes were tested in the 
Refractories Department of Sheffield University. 


TasLe I.—Tests in Foundry Laboratory 
Milling time. 
Mi 


in. : a. 3. 3. 4. 
Moisture content. 
Per cent. : 2.5. | 3.26. | 3.25. | 3.8. 3.5. 


A.—Green Strength. Lb. per sq. inch. 
No. of Rams. 


3 


4.9 7 6.8 | 6.5 
9 7.2 | 8.3 | 13.1 | 12.7 | 13.1 
15 8.7 | 9.7 | 14.3 | 14.3 | 15.3 
20 — | 10.8 | 15.9 | 16.2 | 15.9 
40 — | 15.3 | 19.1 | 17.5 | 18.9 
B.—Permeability Number 

3 146 | 169 | 209 | 209 

9 101 | 111 | 135 | 133 | 135 
15 85 96 | 111 | 111 | 11 
20 | en 82 | 103 | 103 | 103 
40 oe 72 77 17 17 


* A Joint Committee of The Iron and Steel Institute and The British 
Tron and Steel Federation, reporting to The Iron and Steel Industrial 
Research Council. 
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MOULDING SANDS AND MATERIALS 


SECOND REPORT OF THE MOULDING MATERIALS 
SUB-COMMITTEE OF THE STEEL CASTINGS RESEARCH 


Parts Il, Ill and IV: 
Effects of milling and 
surface -tension- reduc - 
ing agents, and the 
measurement of per- 
meability 
(Continued from page 54) 

Test-pieces of A.F.A. dimensions were used in these 
tests. In the foundry laboratory (Table I) strengths 
less than 9 lbs. per sq. in. were determined in a 
B.C.I.R.A. machine using a spring balance, while 
strengths more than 9 lbs. per sq. in. were determined 


in a lever machine using lead-shot loading. In the 
Refractories Department (Table II) the green strengths 


TaBLE II.—Tests in Refractories Department, Sheffield 


University. 
Milling Time . 
Min. : 3. a 2. 3. 4. 
Moisture content. 
Per cent.:| 2.5. | 3.25. | 3.25. 3.5. 3.5. 
A.—Green Strength. Lb. per sq. inch. 
No. of Rams. 

3 3.3 5.4 6.4 6.7 7.2 

9 6.5 7.4 10.5 9.9 10.6 

15 6.5 9.3 12.2 11.5 13.1 

20 6.6 10.2 12.4 13.0 15.3 

30 14.5 15.5 17.5 

40 8.9 10.7 16.1 17.4 17.2 

B.—Permeability Number. 

3 171 177 192 185 192 

9 138 147 148 148 148 

15 120 129 129 134 127 

20 118 116 116 122 116 

30 107 107 110 

40 100 97 91 91 96 


were determined in a B.C.I.R.A. machine, of which 
the maximum reading was equivalent to 18 lbs. per 
sq. in. The determination of the green strength raises 
the problem of the ramming of the test-pieces. In 
the standard A.F.A. test, the test-pieces are compacted 
by 3 blows of the rammer. The sand in such test- 
pieces is not so compact as the sand after ramming 
in ordinary foundry practice. 

It will be seen from Fig. 1 that the n strength 
of test-pieces prepared by 3 blows of the rammer is 
not directly related to that of test-pieces prepared by 
20 or 40 blows. With the exception of the curve for 
3 blows, the curves show that the green strength 
increases rapidly in the first 2 mins. milling, and 
thereafter continues to increase slowly. The curve for 
3 blows suggests that the green strength does not 
increase rapidly after the first minute of milling. 

In Fig. 2* the green strength is plotted against the 
number of blows of the rammer in order to show 


* Graphs based on the tests made on the second mix—see Table IL. 
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Moulding Sands and Materials 


that, for the mix employed, the green strength after 
15 to 20 blows is increased but slightly ‘by further 
ramming. The proximity to each other of the curves 
for 2, 3 and 4 mins. milling emphasises that the 
green "strength scarcely increases after 2 mins. milling, 
and their distance from the 4- and 1-min. curves 
stresses the rapid increase in green strength in the 
early stages of milling. 

The mix prepared by extra long milling was no 
stronger than that prepared by ordinary milling. 


Dry Strength and Grading 

Standard A.F.A. test-pieces (three rams) of the green- 
sand samples were dried at 200 deg. C. for 2 hrs. 
The test-pieces were then removed from the oven and 
allowed to cool to room temperature for 2 hrs. Com- 
pression tests were made in a Ridsdale compression 
machine in the Refractories Department. The results 
are given in Table III; the dry strength increases more 
rapidly during the first 2 min. milling. 


20 A.-.A Rammer 
lows 
1s 20 Blows 
Fa 15 Blows 
< 
§ 2-3 Blows 
S "4 
OSs / 3 


Time of Milling. Min. 


Fic. 1.—RELATION BETWEEN GREEN STRENGTH 
AND TIME OF MILLING FOR DIFFERENT 
NUMBERS OF RAMMER BLows. 


TaBLe III.—Dry Strength. (Strength expressed in lb. per 
sq. inch.) 


Milling Time. 


$ min | 1 min. 2 min. | 3 min. 4 min. 
24 66 | 72 62 (?) 
22 | 49 72 | 66 (2) 65 
22 50 67 | 69 68 
23 | 48 70 | 72 66 

22 .75* 50.25* | 68.75* | 69 .75* 65.25* 
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Sieving tests showed that:—(1) The grading. of the 
sample taken after 4 min. milling varied beyond the 
limits of experimental error—that is, the Chelford and 
South Cave sands were incompletely mixed. (2) The 
grading of the sample taken after 4 min. milling was 
almost the same as the average for the }-min. sample 
—that is, milling for 4 min. does not reduce the grain 
size appreciably. Aggregates of quartz grains bonded 
with limonite, up to 0.5 in. across, were as numerous in 
the 4-min. sample as in the 4-min. sample. 


Permeability and Micro-Examination 

The permeability number (after three blows of the 
rammer) of the samples taken after two or more 
minutes’ milling was 190, compared with 170 for the 
4-min. sample. This is to be expected from the micro- 
examination (see below), for after 2 min. milling the 
bond is fairly well distributed over the grains. Conse- 
quently the diameter of most grains is slightly increased 
and the porosity is correspondingly increased. Further- 
more, milling distributes the moisture evenly, so that 
the bond swells uniformly 

The permeability naar after 40 blows of the 


20 


Time of 
Min. 
= 
a a 
Min. 

10 


Min. 


Green Strength. Lb. per Sq.in. 


\ 


03 9 4s 20 30 gO 
Number of Blows of A.F. A. Rammer. 


Fic. 2.—RELATION BETWEEN GREEN STRENGTH 
AND NUMBER OF RAMMER’ BLOWS_ FOR 
DIFFERENT MILLING TIMES. 


rammer is 90 to 100, irrespective of the amount of 
milling. It depends on the grading of the quartz grains 
only, for the sand is so tightly packed that the grains 
are not separated by bond. : 
Examination of the samples showed that milling dis- 
tributed the bond more evenly over the grains. South 
Cave sand is heavily coated with limonite. The effect 
of milling on the distribution of the bond may be sum- 
marised as follows:— 
4+ Min. Milling—Chelford and South Cave sands 
easily distinguished. 
1 Min. Milling —Chelford sand becomes browner. 
owing to the adhesion of limonite derived from the 
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South Cave sand. The two sands are still easily dis- 

tinguished. 

2 Min. Milling—South Cave sand can still be dis- 
tinguished by its heavy coat of limonite. The Chel- 
ford grains become browner, owing to the adhesion 
of still more limonite. 

3 Min. Milling —The distribution of the limonite 
through the mixture is nearly uniform, and heavily 
coated grains are few. 

4 Min. Milling.—The limonite bond is uniformly 
distributed over all the sand grains, heavily coated 
grains being rare. 

Both the South Cave and Chelford sand grains are 
subangular. Consequently milling has little effect on 
the grain shape, except for a few grains which have 
broken into angular fragments. It is thus possible, by 
micro-examination, to tell whether a green-sand mix 
has been thoroughly milled or not. 


PART III—EFFECT OF SURFACE-TENSION- 
REDUCING AGENTS ON STRENGTHS 
OF MOULDING SANDS 

It is known that the green strength of a given sand 
is increased by continuing the milling. This increase 
depends on the sand, the maximum being reached more 
quickly in some cases than in others. By reducing the 
surface tension of the water added, it was thought 


TaBLe IV.—Effect of Perminal on Green Strength (Different 
Milling Times). 


Green 
strength 
Milling | Green | (Perminal 
Mixture. time. | strength. | added). 
Min. Lb. per Lb. per 
sq. inch sq. in. 
Arnold 52 sand with 5 2 2.31 1.65 
4 2.73 2.17 
per cent. P.V.B. ball 6 3.99 1:88 
clay (water content, 8 3. 5B 1. 59 
1.8 per cent.) 10 2°93 ein 
Naturally bonded I.M. 
sand (water content, 6 10.85 11. 48 
8 10.98 | 10.76 


that the rate of spread would be increased, with a con- 
sequent reduction of the milling time necessary to pro- 
duce the maximum green strength. 

A proprietary substance, “ Perminal,” was used at 
the recommended concentration of 0.05 per cent. of 
the charge. A synthetic sand and a naturally bonded 
sand were investigated; figures showing the green 
strengths for various milling times and the variation 
of green strength with moisture content are given in 
Tables IV and V. The dry strength at the maximum 
moisture content used is also given. 

_ The results show that, whereas the maximum strength 
is reached more quickly when “Perminal” is added, 
the value is reduced considerably in the case of the 
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: wee sand; in the naturally bonded sand there is a 
ight increase. A variation in the moisture content 
producing the maximum green strength is also shown, 


peat the value of this is much decreased in the synthetic 
sand. 


Taste V.—Effect of Perminal on Green Strength (Different 
Water Contents). 


Green Strength. Dry Strength 
Water 
con- (Per- (Per- 
Mixture. | tent. | Lb. per | minal | Lb. per | minal 
Per 8q added) sq added). 
cent. | inch. | Lb. per | inch. | Lb. per 
sq. in. sq. in. 
1.2 1.16 _ 
Arnold 52 1.5 3.63 1.43 
sand with | | 1.8 3.50 2.23 _ - 
5% 2.0 1.75 
ball clay 2.2 _ 1.22 _ _ 
2.5 1.94 0.85 8.4 8.5 
3.0 10.10 9.15 
Naturally 3.5 | 10.21 11.30 
bended 4.0 | 10.64 | 10.50 _— _ 
I.M. sand 4.5 9.80 9.89 
] 5.0 | 8.57 | 9.81 | 10.5 12.4 
rs Arnold's 52 ¢ 10% Ball Clay 
* 5.0 
30 60 


Time. Min 
Fic. 3—DryING RATE OF Two Mixes. 


PART IV—THE PERMEABILITY OF MOULDING 
SANDS 


Introduction 


The permeability of moulding sands is of direct im- 
portance in foundry work. For instance, the rate of 
drying of dry-sand moulds, under a given set of con- 
ditions, is governed mainly by the permeability of the 
sand. Fig. 3 shows the difference in the rates of dry- 
ing of test-pieces of A.F.A. dimensions prepared from 
two mixes containing the same rs of moisture; 
the first mix was composed of Arnold’s No. 52 sand 
bonded by the addition of 10 per cent. of ball clay, 
while the second was a naturally bonded sand from 
Tow Law, County Durham. After 15 min. drying at 
200 deg. C. the Arnold’s test-pieces lost 84 per cent. 
of their total moisture, while the Tow Law test- 
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pieces lost only 54 per cent. After 90 min. the 
Arnold’s pieces were completely dry, while the Tow 
Law pieces were still losing moisture. The permea- 
bility coefficient of the Arnold’s test-pieces was 180, 
whilst that of the Tow Law test-pieces was 14. 

The measurement of permeability has other appli- 
cations. Thus, the strength of both green-sand and 
dry-sand moulds and the extent to which a core sand 
can accommodate the contraction of a casting during 
cooling are all closely related to permeability. 


The Determination of Permeability 


The British Cast Iron Research Association air 
permeability apparatus, shown in Fig. 4, has several 


disadvantages. The chief of these is that the pressure 
Reservoir 
Sliding 
Tubes Test- Piece Menometer 
Holder Y 
Test. 
Y Piece Manormeler | G 
Gauze Y 
Y Two-Way Pipe-Line 
YA, Tap 
4 
Vent Tap T 
Pipe-Line 


Fic. 4.—B.C.1I.R.A. Atr-PERMEABILITY 


Test APPARATUS. TEST 


in the air reservoir is not constant; on the contrary 
it depends on the permeability of the test-piece. 
Whether the pressure of the air passed through the 
test-piece is measured by a manometer attached to 
the pipeline between the reservoir and the test-piece 
holder or is connected separately to the holder, it 
does not record the pressure of the air in the reser- 
voir. The air pressure in the reservoir is higher than 
the recorded pressure owing to the resistance of the 
pipeline; this resistance is a variable depending on 
the rate of flow of the air through the pipe, and 
therefore on the permeability of the test-piece. Fur- 
thermore, the rate of sinking of the reservoir depends 
not only on the permeability of the test-piece, but 
on the resistance due to the viscosity of the water 
in the reservoir and to the friction between the sliding 
tubes in it; that is, the presence in the reservoir is 
also governed by the rate of sinking of the reservoir. 
Consequently, in the permeability test, 2 litres of air, 
at an unknown pressure (higher than the manometer 
reading), are passed through the test-piece; since this 
unknown pressure depends on the permeability of 
the test-piece, it follows that the time for the passage 


Fic. 5.—MobpIFIED PERMEABILITY 
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Fic. 6 (LEFT).—PERMEABILITY RESULTS FOR 
CHELFORD-BENTONITE MIXES. FIG. 7 (RIGHT). 
—VARIATION OF PERMEABILITY COEFFICIENT 
WITH MOISTURE CONTENT OF MIXES OF CHEL- 
FORD SAND WITH BALL CLay, CHINA CLAY AND 
BENTONITE. 


of 2 litres of air is not a measure 
of the mass of air passed through 
the test-piece. 

The importance of the pipeline 
and reservoir resistances increases 
as the permeability of the test- 
pieces is increased. For instance, 
a test-piece of Arnold’s 52 sand 
bonded with 2.5 per cent. of ball 
clay required 15 secs. for the 
passage of 2 litres of air, while 
a test-piece of a close rotten rock 
required 350 secs. When no test- 
piece was used, 2 litres of air 
‘ escaped from the reservoir in 10 
Test-Piece secs. 

It has been the practice to add 
weights to the reservoir so that 
the manometer reading shall be 
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APPARATUS. constant at 10 cm. of water. 
Usually a considerapvle load must 
added for a_ test-piece of Arnold’s 52 sand, 


and little or no load for a rotten-rock test-piece. The 
additional load for the Arnold's test-piece is 
necessary because of the rapid flow of air 


and the consequent high resistances developed 
by the pipeline and by the sinking of the 
reservoir. In the case of the rotten rock, the flow of 


air is slow, and the resistances developed by the 
apparatus are slight. In other words, if the mano- 
meter reading is to be constant, the air pressure in 
the reservoir must be higher for the Arnold’s test- 
piece than for the rotten-rock test-piece. Hence the 
mass of air passed through the test-piece is varied 
according to the permeability of the test-piece. 


Modified Permeability Apparatus 

To overcome this difficulty, a modified form of 
permeability apparatus was designed, as shown in 
Fig. 5. In this form, the reservoir floats on water 
and is maintained in an upright position by means of 
a small counterpoise. The outlet from the reservoir 
is made of steel pipe, having a bore of 2 in. and 
a length of more than six diameters: a disc of wire 
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gauze is fitted in the pipe at a distance of two 
diameters from the top. By this means the air flow 
is rendered uniform over the whole of the cross-section 
near the bottom of the pipe, that is, at the point 
where the pressure is measured. The test-piece is 
rammed in a short length of pipe of 2-in. bore and 
attached to the outlet pipe by means of a union; the 
joint is made air-tight by a rubber washer. 

In operation, the lower end of the test-piece holder 
is closed by a glass plate coated with vaseline. The 
vent tap T is opened, the reservoir raised and the tap 
closed. The level of the reservoir is then observed 
to see that there are no leaks. Provided that there 
are none, the glass plate is slipped off, and the time 
for the passage of 1 litre of air and the manometer 
reading are noted. The pressure when the glass plate 
is in position is 7.35 cm.; this falls to 7.2 cm. when 
the plate is removed, and this value is independent 
of the permeability of the test-piece. Furthermore, 
if the empty test-piece holder is used, the reservoir 
discharges instantaneously on the removal of the glass 
plate. Thus the resistances due to the pipeline, 
friction and viscosity: are negligible. 

A comparison was made between the permeability 
determinations by the B.C.I.R.A. apparatus and by 
the modified apparatus. The test-pieces were made 
from the following mix:—Chelford sand, 100 per cent.; 
Wyoming bentonite, + 1.5 per cent.; water, + 1.75 per 
cent. The height of the test-pieces was varied, but the 
ramming density was constant. The time for the 
passage of air in the modified apparatus was doubled 
to correspond to the 2 litres passed in the B.C.I.R.A. 
apparatus. The results are shown in Table VI. For 
the modified apparatus, the factor PT/H is a constant 
within the limits of experimental error. Hence the 
rate of flow of air at constant pressure through a 
column of sand is proportional to the height of the 
column, a result which is in accord with the extensive 
researches of M. Muskat and H. G. Botset." The 
B.C.1.R.A. apparatus gave a factor varying from 117 to 
154, a far greater difference than can be explained by 
the experimental error. 


Wologdine’s Expression for Permeability 
The permeability number P, according to 
Wologdine,? is given by the expression: 
_ 
* 
where » = volume of air passed, in ml. 
h = height of specimen, in cm. 
p = pressure during experiment, in cm. of water. 
a = cross-sectional area of test-piece, in sq. cm. 
t = time, in min. 
If v and @ are constant, as was the case in the observa- 
tions recorded in Table VI, then, for a sand at constant 
bulk density, the factor PT/H should be a constant. 
This is true of the modified apparatus but not of the 
B.C.LR.A. apparatus. It is therefore suggested that 


ay, Flow of Gas through Porous Materials,"’ ‘‘ Physics,” 1931, vol. 1, 
27 


27. 
* “Stahl und Eisen,” 1909, vol. 29, p. 1221. 
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comparisons of permeability should be made by means 
of the modified form of apparatus. Only then will the 
permeability of a sand be proportional to its perme- 
ability number. To avoid coaleden with the perme- 
ability number determined by means of the B.C.1.R.A. 
apparatus, the values determined by the modified 
apparatus may well be referred to as permeability 
coefficients. 

Muskat and Botset showed that the mass-velocity 
(pv) of air flowing through sand is related to the 
difference between the squares of the pressures, 
Pi, P., at the opposite ends of the test-piece by an 
equation of the form: 


(pi? — po”) = K(pv), 
where k and n are constants characteristic of the sand. 
Hence: 
(Pi — Pe) (Pi + Pe) = 
If P is atmospheric pressure and 5p = p, — p,; then: 
8,[2P + 8p] = 


TaBLE VI.—Comparison of B.C.I.R.A. and Modified 


Permeability Apparatus. 
Height Modified apparatus. B.C.1.R.A. apparatus. 
test- | Press- Press- 
piece, | ure, P.| Time, | PT/H.| ure, P. | Time, | PT/H. 
H. | Cm. of | T. See. Cm. of |T. Sec. 
In. | water. water. 


2 | 39.00] 140 8.25 | 28.25 | 117 
2 | 28.50 | 137 7.75 | 23.25} 120 
| 19.50 | 140 7.25 | 19.50} 141 
-2 | 10.00 | 144 5.50 | 14.00] 154 


2.0 a 
1.5 
1.0 7 
0.5 7 


Since the pressures commonly employed in perme- 
ability determinations (usually 10 cm. of water) are 
small compared with atmospheric pressure: 

2P bp = (pv)”, 


within the limits of experimental error. Further- 
more, ” is but slightly greater than unity, so the rate 
of flow is nearly proportional to the difference in 
pressure between the ends of the test-piece, as is 
assumed in Wologdine’s expression. Hence the 
product of the pressure difference and the time taken 
for the passage of a given volume of air should be a 
constant. Observations, such as those below, justify’ 
this assumption when the modified apparatus is used: 

Pressure, P. Time, T. Px 

10.3 9.5 95.2 

7.2 13.25 95.4 


Factors Influencing the Permeability Coefficient 


A series of tests were made in order to indicate 
some of the factors influencing the permeability of 
moulding sands. 

(i) Ramming Density——When comparing the perme- 
ability coefficients of two sand mixes it is obvious that 
they must be rammed to the same extent. The follow- 


(Continued on page 186.) 


| 
) 
: 
A 
7 
of 4 
if 
d 


180 FOUNDRY TRADE JOURNAL 


ALUMINIUM POWDER IN THE 
TREATMENT OF SILICOSIS 


An investigation on the use of aluminium dust for 
the treatment of silicosis, which has now been in pro- 
gress for a period of three years in Canada, is based 
upon the experimental work of Denny, Robson and 
Irwin, who showed that the development of silicosis 
in animals could be prevented by the inhalation of 
small quantities of metallic aluminium powder. Fol- 
lowing the publication of their observations in 1939, 
the treatment of human cases of silicosis was proposed 
in the hope that aluminium powder might act as a 
therapeutic —_ in already established cases of this 
disease. A clinic was established and a large number 
of silicotic subjects kept under observation. 

In the selection of cases to be treated, only men 
who were still exposed to silica dust and were still 
employed in the mines were considered, and only those 
with uncomplicated silicosis with measurable pulmon- 
ary disability were chosen, states Dr. J. L. Blaisdell, 
Queen Alexandra Sanitorium, London, Ont., Canada, 
in a report on this work, presented at the recent annual 
meeting of Industrial Hygiene Foundation, Pittsburgh. 
Before treatment was instituted, each individual was 
carefully studied clinically and radiographically. 
Selected cases were treated by the daily inhalation of 
fine metallic aluminium powder, freshly ground from 
small aluminium pellets in a specially-constructed mill. 
A number of these dust mills were employed at vari- 
ous mines and treatment was usually given just be- 
fore or following a shift. Treatment, administered 
daily, was begun by 5-min. inhalation through the 
dust mill. This period was gradually increased to 
30 min. daily, and was continued over periods in some 
cases of almost a year, a small number of men re- 
ceiving approximately 300 treatments, the majority, 
however, receiving about 200. About 50 patients have 
received this form of therapy, 34 of whom have now 
satisfactorily completed the course prescribed. 

The investigation showed conclusively that the 
administration of aluminium powder in the manner 
described is entirely harmless and has proven de- 
finitely beneficial in a number of cases under obser- 
vation. Out of 34 cases studied, 19, or 56 per cent., 
have shown clinical improvement, apparent chiefly in 
the lessening or disappearance of shortness of breath, 
cough, pain in the chest, fatigue. A reduction in the 
incidence of colds and a gain in weight have also 
been observed in many of the cases. While 14 cases 
have remained stationary, it must be emphasised that 
they are no worse and their condition has not pro- 
gressed, in spite of continuous employment in silica 
dust during the period of investigation. Respiratory 
function tests, repeated at intervals of about every 
three months, have shown improvement in 13, or 
about one-third of the treated cases. While 22 re- 
mained stationary, they are no worse in spite of con- 
tinued exposure to silica dust. A group of controls, 
untreated by aluminium, have shown progression of 
their disease in 65 per cent. of cases while under 
observation. 

(Continued at foot of next column.) 
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IRON AND STEEL 
OUTPUT 


Total production of pig-iron (including _ferro- 
manganese and spiegel) in the United States for the 
first 11 months of 1942 was 54,780,734 net tons, 
equivalent to 99 per cent. of theoretical capacity, 
according to the American Iron and Steel Institute. 
This figure is slightly under the full 1941 production. 
November production amounted to 5,083,927 tons, as 
compared with 3,165,012 tons in October. The annual 
capacity rating remains unchanged at 60,682,080 tons. 
Production of steel ingots and castings in Novem- 
ber, at 7,184,560 tons, represented the maximum pro- 
duction ever achieved in a 30-day month. The 
November tonnage was below the October peak of 
7,584,864 tons, but was above the total of 6,960,885 
tons produced in November, 1941. The eleven-month 
steel-ingot output totals 78,789,030 tons, as compared 
with 75,763,558 tons in the similar period of 1941. 


BOOK REVIEW 


Better Foundry Methods. Published by The Iron 
Age, 100, East 42 Street, New York City. Price $4. 
This book is one of the most interesting, yet odd, 
books on foundry practice which has ever been com- 
piled. Encompassed within its 220 pages are 50 
articles on various phases of foundry practice which 
have recently appeared in “ The Iron Age.” It has no 
pretentions to be a textbook, but rather does it serve 
to bring such works right up to date. It is easier to 
list the main subjects not covered, rather than to 
outline those dealt with. There happens to be no 
article on malleable, but cast-iron, steel and non- 
ferrous subjects are well represented. It is pleasing 
to note that 14 per cent. of the articles are of British 
origin, and the appearance of such names as Hurst, 
Templeton, Currie, Hudson, Marsden, Campbell and 
Plucknett gives a personal interest in the book for 
British readers. By collecting and republishing these 
essentially up-to-date articles, “The Iron Age” has 
done a distinctly useful service to the foundry in- 
dustry. 


AMERICAN 


Temperature of Hot Flames 

In “ Zeit. f. techn. Physik,” F. J. HAVLICEK analyses 
the problem of temperature in hot flames, such tem- 
perature being determined by the specific heats of 
the products of combustion, their dissociation, and 
thermal exchanges by flame radiation. A report is 
given of an investigation of the eg of a 
carburised flame in medium open-hearth furnaces. 


(Continued from previous column.) 


Aluminium dust cannot be regarded in any sense as 
a “cure” for silicosis in so far as restoring to normal 
lung tissue which has already undergone __ fibrotic 
change is concerned. Its use, however, would appear 


to be followed by beneficial results in a_ significant 
proportion of cases, chiefly in the ameljoration of 
symptoms and in the increased capacity t work. 
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IRONFOUNDING 


Alloy Cast Irons 

Inoculated and alloy irons are being used to an 
increasing extent, and new applications are being found 
almost daily. They include internal combustion engine 
cylinders and liners, ammonia compressor and various 
hydraulic castings, machinery castings, and many items 
meeting naval and military specifications. There has 
been little work done in the way of heat treatment of 
cast iron, though heat-treated alloy irons have been 
used by some people for air compressor valves and 
seats, and one or two other small jobs. A certain 
amount of flame hardening is carried out on cast iron, 
though not on any great scale. This can be done 
comparatively easily provided a good quality pearlitic 
iron is available. It need not necessarily be highly 
alloyed, but it is usual to keep the manganese in 
the region of 1 per cent. Under these conditions 
hardness figures of 500 Brinell are readily obtainable 
using the usual technique as applied to steel. 

The Meehanite process is operated in a number of 
Australian foundries, and many tons of castings are 
produced in all the various grades. As is well known, 
this process depends essentially on the inoculation 
of a superheated medium-silicon low-carbon melt with 
calcium silicide, the quantity added being adjusted to 
suit the type of casting required. The effect of 
inoculant, broadly stated, is to cause fine graphite 
to be thrown out in an iron which would normally 
cast white or mottled. The same effect is observed 
when ferro-silicon either with or without nickel is used 
in a similar manner, and it is this method that is 
generally adopted. Chromium is frequently added in 
addition to the nickel, whilst a small quantity of nickel- 
chrome-molybdenum iron has been made in the past 
by a Sydney foundry for refrigeration equipment; 
another Sydney foundry has used similarly alloyed iron 
for high-duty pump parts. 

The pig-irons usually used for high test work are 
the higher-silicon low-phosphorus grades, the silicon 
content ranging from 2.5 per cent. upwards. These 
pigs are melted with additions of from 25 to 75 per 
cent. steel scrap, chromium and manganese usually 
being added in the cupola. To save ferro-manganese, 
high manganese pig-iron (Si 2.0 to 2.5, Mn 2.0 to 30 
per cent.) is often blended with the higher silicon 
brands. The silicon and nickel inoculant is, of course, 
added in the spout. A typical charge for a high-test 
iron of the Nitensyl type would be as follows:— 

Cupola Charge: —40 per cent. pig-iron (Si 3.5 to 4.0 
per cent., Mn 0.7 to 1.25 per cent.) and 60 per cent. 
mild steel scrap. 

Inoculant (added to ladle):—1 per cent. ferro-man- 
pew. 1.25 per cent. nickel shot, 0.25 per cent. crushed 


and 1.0 per cent. crushed ferro- 
silicon. 
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Commonwealth Ironfound- 
ing Industry 


(Continued from page 168) 


Metal must be melted as hot as possible, since other- 
wise the inoculating effect would be lost, and cupolas 
must therefore be kept in good condition and be 
charged regularly with the correct weights of metal 
and coke. Most foundries doing this class of work 
appreciate these points and operate blast-measuring 
instruments, at the same time carefully weighing all 
materials charged. Air weight control instruments are 
installed in several foundries, 


Copper Replacing Nickel 

Some time ago, experiments were made in Sydney 
using copper to replace nickel in cylinder castings, 
and it was found that small quantities of this metal 
increased the tensile strength quite appreciably. In 
the first instance, a charge was melted in the cupola 
and inoculated with ferro-silicon alone, the results 
being as follow:— 

Cnarge :—35 per cent. pig-iron (Si 2.3 to 2.6 per cent., 
Mn 0.75 to 1.0 per cent,), 35 per cent. light foundry 
scrap, and 30 per cent. mild steel scrap. Two and a 
quarter pounds of powdered ferro-silicon were added 
in the spout for each hundredweight of metal. 

The iron analysed:—T.C 3.22, C.C 0.72, Si 1.73, S 
0.10, P 0.10, and Mn 0.80 per cent. Tensile tests on 
a 1.2-in. test-bar showed an ultimate strength of 16.7 
tons per sq. in. 

A similar charge, to which approximately 2 per 
cent. of copper was added with the silicon to the ladle, 
showed a tensile strength of 18.28 tons per sq. in., and 
had the following composition:—T.C 3.21, C.C 0.73, 
Si 1.81, S 0.096, P 0.092, Mn 0.88, and Cu 1.57 per 
cent. 

In addition to the cupola, this foundry operates two 
tar-fired rotary furnaces of I-ton capacity, and these 
furnaces are used also for making cylinder irons. The 
charge usually consists of 30 per cent. steel scrap 
and 70 per cent. pig (2.3 to 2.6 per cent. Si), and this 
mixture is melted very hot (1,450 deg. C.). The melt 
is inoculated with 1 per cent. of ferro-silicon and 
approximately 2 Ibs. of copper immediately before tap- 
ping and test-bars regularly show tensile strengths of 
20 tons per sq. in. and over. 

The following analysis is typical:—T.C 2.9, C.C 0.82, 
Si 1.98, S 0.084, P 0.15, Mn 0.57, and Cu 0.11 per cent. 
The tensile strength was 19.8 tons per sq. in. 

No figures are available for an iron melted in this 
way without copper additions, and it is therefore im- 
possible to decide to what extent the presence of the 
copper increases the tensile strength. It is doubted very 
much whether the presence of only 0.11 per cent. in 
the sample tested would have much affect; it is more 
probable that the high degree of superheat would be 
the controlling factor. 

Electric melting is seldom adopted for making iron 
castings, though probably one or two steelfoundries 
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operating acid arc furnaces have successfully used 
these for iron melting. Careful control is necessary, 
however, to ensure that the metal does not become 
overheated when melting units of this type are being 
used. A Birlec rocking arc furnace has been recently 
installed in Sydney, but this is engaged chiefly on the 
manufacture of high nickel-chromium and other alloys. 


Light Castings 
Light grey-iron castings are generally made from 
one or other of the “Special” or high-phosphorus 


grades of pig-iron, the most popular being the follow- 
ing analysis:— 


Si | ) | P Mn 
Stoveirons. 
1 2.5 to 0.05 max.| 0.6 to 0.9 0.6 to 0.09 
2 3.0 to 3.5 ” ” ” 
3 |2.75 to 3.25 ey 1.4 to 1.75 5 
Bath irons. 
4 | 2.90 to 3.50 0.6 to 0.9 | 0.55 to 0.75 
6 |2.75 to 3.25 0.7 to 0.9 |0.70 to 0.90 


In addition higher silicon grades are available for 
use when large proportions of scrap are being melted. 

Nos. 1 and 2 of the above are used almost exclu- 
sively for enamelled hollow-ware and stove parts, a 
notable exception being a Brisbane foundry which 
melts a mixture consisting of approximately 20 per 
cent. of 4 per cent. silicon low-phosphorus pig and 10 
per cent. mild steel scrap, the remainder being an 
assortment of foundry returns and bought scrap. No. 3 
finds its chief appreciation as a mildly corrosion- and 
heat-resisting iron for fuel stove tops and the like. 
Nos. 4 and 5 are used almost exclusively for bath 
manufacture, the former being the most popular. 

Despite the fact that high-phosphorus irons possess 
greater fluidity, a number of foundries use the lower 
phosphorus grades containing 2.5 to 3 per cent. sili- 
con for light castings, a typical example being theatre- 
and school-seat frames made by a small Sydney 
foundry. It is necessary, of course, to melt very hot 
when this iron is used. One advantage to be gained 
from the use of low-phosphorus iron is improved 
machinability at high speeds. The writer has encoun- 
tered several instances of poor tool life when machin- 
ing these irons, particularly on such operations as 
threading and fine drilling, even though the irons were 
quite soft when tested with the Brinell machine. This 
condition is attributable to the presence of many small 
particles of phosphide eutectic which, being very hard, 
have an eroding effect on the cutting edge of the tool. 
Where strength or wear resistance is not important, 
good machinability can be obtained by casting super- 
heated medium silicon iron, say 2.5 per cent., having 
a relatively high carbon content, when a supercooled 
structure results. Such a structure is characterised by 
a fine sooty fracture, and when examined under the 
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microscope, is found to consist of finely dispersed 
graphite in a matrix predominantly ferritic. Such a 
structure is difficult to obtain from cupola metal, how- 
ever, and it is therefore preferable to melt in a tar- 
fired rotary furnace where there is more control over 
temperature. 

Repetition work is, of course, the life-blood of the 
foundry making small castings, and constant efforts are 
being made to increase both —— and quality. 
Sand treatment has been one of the first considerations 
and has received attention in a number of foundries, 
as also has mechanisation, though by no means to the 
same extent. A Sydney foundry making both mal- 
leable and grey-iron castings has mechanised the mal- 
leable section completely and maintains remarkable 
production figures. Sand is prepared in an elevated 
mill and distributed by conveyor belts to hoppers over 
each machine. The prepared moulds are then placed 
on a conveyor and taken to the pouring station, whence 
they travel to the mechanical knockout machine. The 
castings then pass to the dressers and inspectors, and 
finally to the shot-blast cabinet, or Rotoblast. The 
sand passes over a magnetic separator and is then 
elevated to the hopper serving the sand mixer. The 
mould conveyor consists of an endless chain supported 
at a height of approximately 6 ft. above floor level, 
and dependent from this chain at intervals of 10 to 
15 ft. is a number of goose-necked arms carrying a 
plate on which the mould is placed. In this foundry 
the metal is melted in a well-designed cupola and 
duplexed in an air furnace fired with pulverised coal; 
by these means there is available a constant supply 
of metal of uniform composition and temperature. 


Mechanisation Difficulties 

Ground-level gravity and power-driven mould con- 
veyors have been tried in several foundries without 
success, and the reason for these failures has, no doubt, 
been the belief of the designers that a conveyor alone 
constituted mechanisation. The provision of auxiliary 
equipment to facilitate sand handling, stripping, etc., 
has been neglected entirely, or else postponed until 
such time as the conveyor “has paid for itself *— 
which it never does. If it is desired to get rid of 
metal quickly and cheaply, a much better plan is to 
instal an overhead mono-rail to carry the ladles, and 
use it in conjunction with a receiver, or teapot-type 
receiving ladles; but to mechanise a foundry in such a 
manner as to provide maximum efficiency in the hand- 
ling of all materials usually requires considerable 
thought, reorganisation and money. 

Mechanical cupola charging has received considera- 
tion in several foundries, and these have for the most 
part installed skip chargers, the skip being drawn up 
an inclined track to the furnace door. This type oper- 
ates reasonably well, but has the disadvantage that it 
is difficult to obtain good distribution of the charge 
unless baffles are introduced into the furnace shaft. 
These, of course, limit the size of the scrap or pig 
that can be used. One hears few complaints, however, 
so it can be assumed that the users are satisfied with 
the efficiency of this type. A much better type, par- 
ticularly from the point of view of charge distribu- 
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tion, is the bucket charger, but this method of charg- 
ing, which incidentally is in use at Geelong, Victoria, 
is best applied to the larger furnaces. As operated at 
Geelong, the system is as follows:— 


Mechanical 


The raw materials stockyard is adjacent to and 
parallel to the foundry building, and is spanned by a 
gantry crane, having a mono-rail cross traverse which 
is extended so as to project into the cupola stock. 
The charging buckets, which are loaded and weighed 
in the stockyard, are constructed with a conical loose 
bottom, from the apex of which projects a shaft to 
which the crane hook is attached. The bucket being 
filled, it is carried into the furnace shaft 7 the crane 
and then lowered, this operation bringing the specially 
designed flange on the bucket shell into contact with 
a steel ring secured to the interior of the cupola stack. 
The effect of this is to arrest the downward motion of 
the bucket shell, at the same time allowing the conical 
bottom its downward travel, which permits the charge 
to fall into the furnace. . 

The greater proportion of light castings are machine 
moulded, aluminium or wooden pattern plates and 
snap flasks being used, though many of the smaller 
foundries still mould by hand and use heavy cast-iron 
boxes. The design of pattern plates is an important 
item, and consideration should be given not only to 
the placing of as many patterns on the plate as pos- 
sible, but also to ensuring that runners and ingates are 
correctly proportioned, and, in the case of the larger 
jobs, correctly disposed relative to the varying masses 
of the casting. Poor pattern design, combined with 
weak sand or cold metal, has resulted in the rejec- 
tion of many castings intended to have a fine finish, 
as for enamelling. 


Pattern Storage 

Whilst walking through some foundries, one can 
scarcely fail to notice the walls, roof and odd corners 
festooned with all manner of pattern plates. Many of 
them are, no doubt, used more or less regularly at 
rather infrequent intervals, but a relatively large pro- 
portion must surely be the remains of long-forgotten 
contracts. Recently, of course, the older patterns are 
being scrapped, rather on account of the scarcity of 
light metals, one fears, than any intention of order 
or tidiness. The larger and better managed shops, of 
course, maintain well-laid-out patternshops and stores, 
keep complete records of the life and usefulness of 
every pattern, and are constantly discarding old pat- 
terns which are replaced with more up-to-date designs. 

Moulding machines include the simple hand- 
operated squeeze types, which may, however, incor- 
porate multiple stage pattern drawing attachments such 
as are used when moulding water cisterns, the power 
Squeeze machine operated by compressed air or 
electromagnetism, jolt-squeeze, jolt, and even the sand- 
Slinger. A foundry making a large number of stove 
castings uses hand machines for top plates and 
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frames, operating two machines for each type of cast- 
ing, one moulding the top half, and the other the 
bottom half of the mould. Each machine is mounted 
on wheels and pushed before the operators as they 
build up the rows of boxes behind them, which saves 
considerable handling time. 


Bath Moulding 
Bath moulding is done almost universally b 
machine, non-standard lines only being hand-rammed. 
Both jolt machines and sandslingers are used, the sand 
in the former instance being delivered to the mould 
from an overhead hopper. When sandslingers are used 
they are of the travelling type, moving gradually into 
the heap of sand which has been tempered, and 
strengthened by the addition of new sand. In the 
writer’s opinion the sandslinger rams the better mould, 
but as commonly operated the method is inclined to 
allow haphazard sand preparation. Rather than take 
the sand from the heap, it would probably be better 
to incorporate with the sandslinger a large hopper 
into which could be placed properly milled sand. 
A machine of this type has been recently installed at 
Newcastle and is used for ramming 3-ton ingot moulds. 
Piston rings and cylinder liners are both individually 
and centrifugally cast, one firm operating machines 
capable of making both chill and sand cast pots. 
Operations are, of course, on a mass-production scale 
and the products embrace practically all types of auto- 
motive, aircraft, Diesel and steam engine rings. A 
new departure has been made in the moulding of 
Diesel and steam engine rings, namely, the use of 
cement bonded moulds. These moulds are piled in 
stacks, but instead of employing a central runner as 
is the case with individually cast automotive rings, 
each ring is cast separately from a basin moulded 
on to each section of the mould. The method suffers 
from the great disadvantage that metal temperature, 
mould temperature, and metal composition are ex- 
tremely critical, and unless these factors are carefully 
controlled, the castings tend to show a sooty fracture 
and a micro-structure consisting of finely lamellar 
pearlite and very finely dispersed graphite, which 
would cause the rings to exhibit poor wear charac- 
teristics. Piston-ring iron is melted in both the cupola 
and Morgan oil-fired crucible furnaces, whilst two 
interesting batch type oil-fired reverberatory furnaces 
have given excellent results over a long period. A 
furnace of this type will melt 500 to 600 lbs. at a 
charge and consists of two chambers set one above 
the other, the lower being the melting zone. The 
flame passes through this chamber, the hot gases find- 
ing their way to the stack through the upper chamber, 
preheating the following charge. The temperature 
reached in the preheating zone is such that when the 
metal has been tapped, the new charge is almost at 
its melting point as it is pushed over the end of the 
arch and allowed to fall into the melting zone. 
Automotive rings are made cushunbealy from un- 
alloyed irons, those cast individually having generally 
speaking a higher carbon and silicon content than the 
centrifugal castings, i.e., 3.5 to 3.8 
2.5 to 3.0 per cent. Si, compared wit 
cent. C and 2.0 to 2.5 per cent. Si. 


r cent. C and 
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are being made in considerable quantity, and these 
may be either plain or alloyed. Typical specifications 
are 4.K.6 and D.T.D.277, the latter calling for a nickel, 
molybdenum, copper iron with quite considerable air 
properties. 


Malleable Castings 

Malleable castings made for the engineering and 
hardware grades are almost invariably of the black- 
heart type, but the agricultural implement industry con- 
sumes large quantities of whiteheart castings which 
the larger manufacturers make in their own foundries. 
The consumption of whiteheart malleable has, how- 
ever, increased considerably recently as the result of 
military requirements. . 

With very few exceptions, metal melting is carried 
out in the cupola, raw material being a blended pig 
of the following composition:—T.C 3.0 to 3.2, Si 0.55 
to 0.80, S 0.06 max., P 0.10 max., and Mn 0.4 to 0.6 
per cent. Practically all the larger foundries, how- 
ever, prefer to blend a low-silicon standard pig-iron 
with steel scrap, thus saving the extra cost of the low- 
carbon, low-silicon iron. One foundry, as _ stated 
earlier, duplexes cupola metal in an air furnace, whilst 
another operates 1-ton tar-fired rotary furnaces and a 
small cupola, making both malleable and grey-iron 
castings in the one shop, a procedure which would be 
not without risk were it not for careful supervision. 
It has been stated that it has been found possible in 
cases of necessity to cast malleable and grey iron from 
the same rotary furnace charge by inoculating the melt 
with powdered ferro-silicon. 

In 1938, W. D. McMillan described a short cycle 
malleable iron in the “Journal” of the American 
Foundrymen’s Association. This iron was of the low- 
carbon, high-silicon type of the following analysis:— 
T.C 2.0 to 2.4, Si 1.6 to 1.9, S 0.10 max., P 0.12 max., 
and Mn 0.25 to 0.35 per cent. The annealing cycle 
was approximately 14} hrs., made up as follows:— 
Heat to 1,700 deg. F. in 3 hrs., and hold for 24 hrs.; 
cool to 1,475 deg. F. in 2 hrs.; cool to 1,200 deg. F. 
in 6 hrs.; cool to room temperature in 1 hr. 

To the writer’s knowledge, practically nothing has 
been done along these lines in Australia, though good 
malleable with an annealing cycle in the region of 40 
to 48 hrs. has been made from metal containing 
approximately 2.2 per cent. C and 1.2 per cent. Si. It 
is perhaps difficult to understand why the larger manu- 
facturers have not adopted methods such as 
McMillan’s, but a little consideration will perhaps give 
the clue. A well-designed annealing stove operating 
on the long cycle consumes the greater part of its fuel 
in reaching the working temperature, fuel consump- 
tion thereafter being relatively small. Now, with short 
cycle malleable, the cycle is so short that the average 
stove would not become heated throughout by the time 
the charge would be due for removal. Therefore, to 
obtain the best advantage of the properties of the iron 
it would be necessary to instal a zoned, controlled- 
atmosphere, tunnel-type furnace which would need to 
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be fired with liquid or gaseous fuel, both expensive 
when compared with the bituminous-coal or brown- 
coal briquettes commonly used. At the present time, 
it is doubtful whether the output of any one foundry 
would be sufficient to keep such a furnace in continu- 
ous operation, a condition which would be necessary 
to obtain greatest efficiency. 


Special Alloys 

The manufacture of the many special alloy castings 
required by modern industry is not generally under- 
taken by the average ironfounder—to his greater hap- 
piness. Such jobs are better left to the specialist who 
usually has special equipment in the way of furnaces, 
combined with competent chemical and metallurgical 
control. 

Of the heavily-alloyed irons, perhaps the first to be 
produced in any quantity were the nickel-containing 
irons of the Niresist and Nihard type. These irons can 
both be melted in the cupola and such a practice is 
usually adopted, particularly for the larger castings of, 
say, One ton weight and over. Some foundries cast 
their smaller work from crucibles, but this can be 
dangerous when the contents of more than one crucible 
are cast into the same mould unless the compositions 
of both charges are very similar; otherwise electro- 
chemical corrosion may occur at the junction between 
the dissimilar metals. 

Copper-free Ni-resist is manufactured for paper-mill 
machinery, whilst non-magnetic castings of the Nic-resist 
type are being used more and more extensively to re- 
place bronze in electrical gear. Nihard, of both the 
chill and sand-cast types, has been used with great 
success in many applications, particularly in the min- 
ing industries for such items as sand-pump liners and 
impellers, grinding machinery, etc. It is also replacing 
steel to some extent in brickmaking machinery, metal- 
working rolls, exhaust-fan liners operating on 
pulverised coal, and a vast number of other applica- 
tions requiring extreme resistance to abrasion. 

Other irons commonly melted in the cupola are the 
manganese and chromium irons used for abrasion 
and heat resistance respectively. The former iron con- 
tains approximately 7-8 per cent. manganese, and has 
excellent wearing properties, but little strength. Heat- 
resisting chromium irons contain up to 7 per cent. of 
that element, and a typical charge for such an iron 
(for use from 800 to 1,000 deg. C.) would be as 
follows:—90 per cent. pig-iron (4 to 4.5 Si, 0.6 to 1.5 
Mn), 10 per cent. steel scrap, and 14 lbs. ferro-chrome 
per cwt. 

Irons such as those mentioned above are made from 
time to time by the average jobbing foundry, but 
anything “worse” is rightly left to the specialist. 
These high-alloy compositions, with the exception 
perhaps of Silal and Nicrosilal, can scarcely be called 
cast irons in the accepted sense of the term, and as 4 
result of the relative scarcity of information regard- 
ing their manufacture, production methods have been 
worked out largely by trial and error, experimental 
heats being first made in the crucible. The oil or tar- 
fired rotary furnace has proved a most useful tool, 
and the majority of foundries doing this class of work 
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use a furnace of this type, except of course where 
very low carbon content is required. Two foundries, 
however, use rocking-arc and high-frequency induction 
furnaces respectively for melting low-carbon, high 
nickel-chromium alloys. 


Heavy-Duty Heat-Resisting Irons 

Of the heavy-duty heat-resisting irons, Silal and 
Nicrosilal are the most commonly made, and these 
grades are often used to replace heat-resisting steels 
in such items as heat-treating trays, furnace bearers, 
gas-producer grates, and similar applications. They 
are sometimes cupola melted, but much more ccn- 
sistent results are obtained when other methods are 
used. 

When even more arduous duties are to be met, as 
for example in annealing furnace parts, links and arms 
for continuous heat-treating furnaces and certain kinds 
of muffles, it is becoming common practice to use 
high-chromium and high-nickel-chromium irons, which, 
of course, must be melted in the crucible, or some 
other type of furnace wherein it is possible to keep 
the carbon content low, and the rocking-arc and high- 
frequency induction furnaces are ideal. These alloys, 
however, can scarcely be called cast irons. 

Acid-resisting castings of the Durion and Tantiron 
type—14/16 per cent. silicon—are being made in large 
numbers, chiefly for chemical plant. Such irons were 
first made in the electric arc furnace, but at the 
present time fairly large tonnages are coming from 
rotary furnaces. The charge, consisting chiefly of 
steel scrap and ferro-silicon, is usually pigged and 
remelted to remove dissolved gases and carbon. The 
castings themselves are very brittle, and it is advisable 
to pour into weak dry-sand moulds, strip immediately 
after casting, and transfer into an annealing stove. 

In addition to the various special irons mentioned 
above, several firms are manufacturing magnet alloys 
of the Fe-Ni-Al type, using the crucible and induction 
furnace. Special technique is required on account of 
their poor fluidity and critical casting temperatures. 
In addition to the problems involved in getting the 
metal into the mould, which may be either dry oilsand 
or green sand, and recovering the casting afterwards 
In one piece, it is necessary to meet rather rigid 
specifications covering magnetic properties, particularly 
where the castings are to be used in electrical instru- 
ments, 


Wooden manhole covers are helping some American 
communities solve a problem which arose when the 
War Production Board banned the ordinary iron 
variety. First tried in Los Angeles, the wooden man- 
hole covers built of solid timbers specially treated with 
a salt preservative to resist termites and decay, has 
proved highly successful. The W.P.B. order was de- 
Signed to save 500 lbs. of critical metal which normally 
goes into each cast-iron installation—250 Ibs. in the 
lid and 250 Ibs. in the frame. 
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DOWNGRADING MATERIALS FOR 
BRASS AND BRONZE CASTINGS 


A down-grading chart to guide engineers and de- 
signers in specifying lower grades of critical material 
for brass and bronze castings has been issued by 
the Specifications Branch of the W.P.B. Conservation 
Division. It is pointed out that when copper, tin and 
other metals were cut off from their civilian uses 
some of the normal channels in which these materials 
regularly flowed were closed. As a consequence, 
lower grades of secondary material are relatively much 
more available than primary metals. Brass mill scrap, 
on the other hand, has been routed back to the brass 
mills for reprocessing. In normal times, copper 
clippings and similar high purity scrap were used to 
sweeten, or upgrade, casting alloys. So the ingot 
makers and the foundrymen have had to work with 
materials having higher impurities than those to which 
they were accustomed. 

The chart shows most of the important specifications 
grouped in columns according to the material re- 
quired by an ingot maker or foundryman. Four 
classifications are given. “All new metal” includes 
No. 1 and No. 2 copper as well as electrolytic. “ High 
purity secondary” is exemplified by such items as 
fired cartridge cases currently used to make regular 
manganese bronze. In any specification where the 
lead is equal to or greater than the tin, the tin content 
of bronzes can generally be introduced into the alloy 
from secondary sources, such as sweated or un- 
sweated radiator cores. Lead is generally the con- 
tamination of the secondary supply in America that 
restricts the use of material in the tighter specifica- 
tions. These, in general, are the considerations 
governing America’s source of supply of material to 
make the various grades of brass and bronze castings. 
The other two classifications on the chart are selected 
secondary plus tin and secondary and scrap. 

The designer, in the past, has given little or no 
thought to conservation, but has specified the best 
material for the purpose intended. Composition “G,” 
or gunmetal, has many important uses. To-day the 
0.2 or 0.3 lead maximum in specifications for this 
bronze places it in a class requiring primary copper 
and tin for its manufacture. Now the designer must 
specify the least restricted material that will do the 
work at hand. As indicated on the chart, in many 
instances composition “M,” or even 85-5-5-5, will 
give adequate service performances for many items 
where composition “G” has been specified. 

Results from these economy measures have been 
very encouraging. The actual saving in primary 
copper by specification changes is already measured 
in terms of thousands of tons per month in America. 


Mineral production of New Zealand in 1941 in- 
cluded 2,640,000 tons of coal, 1.544 tons of iron ore, 
752 tons of manganese ore and 63 tons of tungsten 
ore, figures which were substantially the same as in 
1940. 
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MOULDING SANDS AND MATERIALS 
(Continued from page 179.) 


ing observations were made on test-pieces of A.F.A. 
dimensions made from a typical green-sand mix: 
No. of blows of ram- 

mer af | 9 15 20 30 40 
Apparent density 1.55 1.61 1.63 1.65 1.67 1.69 
Permeability 

efficient -- 185 148 1384 122 = 107 94 


The apparent density increases sharply as the number 
of blows is increased from 3 to 9; further blows of 
the rammer increase the density slowly. Correspond- 
ingly, the permeability coefficient decreases sharply at 
first and then slowly. When the tests are repeated 
‘on fresh test-pieces, the permeability coefficients agree 
more closely for 9 blows than for 3 blows. Further- 
more, the higher density is more nearly comparable 
with foundry practice. It is therefore suggested that 
for comparisons of permeability, the test-piece should 
be given 10 blows of the rammer. 

(ii) Moisture Content and Bond Content.—The re- 
sults of permeability determinations on a series of 
mixes of Chelford sand and Wyoming bentonite are 
shown graphically in Fig. 6. The permeability co- 
efficient decreases as the moisture content increases; 
this is because the bentonite swells and fills the pores. 
For a given moisture content, the greater the bond 
content, the lower is the permeability coefficient, as 
might be expected. 

(iii) Nature of Bond—When bentonite mixes are 
employed, the permeability coefficient decreases as the 
moisture content increases; this is not true of ball-clay 
or china-clay mixes. Fig. 7 indicates the variation in 
the permeability coefficient with moisture content for 
china clay, ball clay and bentonite, respectively. The 
permeability coefficients of both the china-clay and 
the ball-clay mixes increases slightly as the moisture 
content increases. 

(To be continued.) 


X-ray Testing of Die-Castings—The American die- 
casting industry advisory committee has approved a 
plan by which names of WPB-inspected producers who 
supply special quality, X-ray tested, zinc and alu- 
minium die-castings for use in producing ammunition 
and other combat items, will be certified to the U.S. 
Army and Navy. The die-casters approved a speci- 
fication calling for X-ray examination of the entire 
run of sample aluminium castings and of a specified 
number of random samples taken from the produc- 
tion run. Production of zinc base and aluminium 
base die castings in America is now about three times 
as great as during peacetime. The 48 producers of 
machine die castings have increased output, principally 
by working extra shifts. 


Midget Die Castings——Tiny button shanks, number- 
ing 4,100 to the Ib., i.c., weighing 0.0393 oz. each, 
are die cast by New Jersey Zinc Company in an 
entirely automatic machine at a rate of 300 a min., 
and then barrel plated with silver. 
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SCHEDULE OF NON-FERROUS METALS 


A schedule of non-ferrous metals for armaments 
and vehicles has just been issued by the British 
Standards Institution on behalf of the Ministry of 
Supply. It was prepared by a Committee representa- 
tive of the Service Departments with a view to co- 
ordinating the requirements of the various Services 
for non-ferrous metals. At present the schedule covers 
copper and copper alloys, but it is in loose leaf form 
so as to enable additions to be made for further 
alloys. The publication is in three distinct parts as 
follows:— 

Part I—This includes details of the general condi- 
tions of supply, together with appropriate specification 
requirements. These have largely been taken from 
the relevant British Standards. 

Part II1.—This includes notes as to the uses of the 
different metals covered by the schedule. It also 
indicates what are the corresponding relevant American 
specifications. 

Part I11—This part schedules in tabular form the 
chemical composition and the mechanical properties 
for the various alloys. These cover copper, aluminium 
brass, gunmetal, manganese bronze, phosphor bronze, 
silicon bronze, brass and other special alloys of copper. 
Detailed specifications for cap copper strip and 
cartridge brass are also included under the reference 
numbers BS/STA 17 and BS/STA 18 respectively. 

An interesting feature of the schedule is the 
inclusion of “grain size” charts. These have been 
based on the charts included in the A.S.T.M. Specifica- 
tion. Copies of the schedule are available from the 
British Standards Institution, 28, Victoria Street, 
London, S.W.1. (Price 5s. 6d. post free.) 


MAGNESIUM PROGRESS IN AMERICA 


Large-scale production of magnesium was carried 
on in the United States for the first time in 1942. 
The month before Pearl Harbour, U.S. magnesium 
production was at the rate of 21,000 tons per year, 
against 3,000 tons in 1939 and 16,500 tons in 1941. 
At the close of 1942 production was at the rate of 
130,000 tons per year, states Mr. Donald Nelson in 
his progress report for 1942. A programme to raise 
U.S. production well over 30,000 tons per year is 
well under way. Eight plants in this programme, 
with a rated capacity of 162,000 tons per year, came 
into production in 1942. Tihese plants, ranging from 
annual production of 5,000 tons to over 56,000 tons 
each, already in partial production, were scheduled 
to come into full production during the early months 
of 1943. The outstanding technological development 
of the year in magnesium was the ferro-silicon pro- 
cess for extracting magnesium in commercial volume. 
Dolomite, a plentiful raw material, is reduced in a 
gas or electric furnace, the magnesium condensing 
in the form of pure metal. Less electric power is 
required and construction of the plants takes less 
critical materials than other types. Enough magne- 
sium is in sight to meet military needs for the dura- 
tion of the war. 


TI 


MARCH 4, 1943 FOUNDRY TRADE JOURNAL 187 


IS CHARACTERISED by 
closeness of grain structure, 
uniformity of composition and 


fine graphitic carbon evenly < 
STANTON 
IS PRODUCED to 
guaranteed analysis in seven q 
standard grades. 


CAN BE MADE to 

REFINED customers’ individual require- 
ments with total carbon from 
26 per cent. upwards. 


P j G j RO nj SHOULD BE USED to 


tone up high phosphorus irons 
and scrap, to replace Hematite, 
and to produce castings for all 


high duty purposes. 


Users are invited to avail themselves 
of the Stanton Technical Service which 
offers free expert advice on special 
mixtures and other Foundry problems. 
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IRON AND STEEL DISTRIBUTION 


Two decisions taken by the Iron and Steel Control 
and just announced are designed to facilitate distri- 
bution by eliminating congestion and reducing the 
carry-forward of orders from one period to another. 
The following provisions will apply for the future to 
the Iron and Steel Distribution Scheme :— 

1—No orders for the materials set out below may 
be accepted by makers during the last month of any 
period for delivery in that period without prior 
approval of the Iron and Steel Control. This will be 
given only in exceptional circumstances and normally 
only after consultation with the Government depart- 
ment concerned :— 

Heavy rolled steel; shell steel; re-rolled steel; 
bright steel bars; cold-rolled strip; sheets; tubes; 
forgings: drop forgings; steel castings; iron castings; 
alloy steel. 

An exception may be made for orders under one ton 
where the material is required for urgent repair work. 

2.—Any permission previously given for orders to 
be carried forward by more than one period beyond 
that for which they were authorised is withdrawn 
except in the case of bolts, nuts, rivets, washers and 
screws. Thus, no order placed under authorisation 
for Period IV (or earlier) may be carried forward 
after the end of Period I of 1943. It can only be 
executed if the authorisation is specifically extended 
by the Government department concerned. 


Procedure at Producing Works 

To assist consumers of steel in dealing with orders 
which become invalid under the foregoing arrange- 
ment producers are requested to adopt the following 
procedure : — 

In the case of all undelivered balances of orders 
amounting to 10 tons or over in the case of carbon 
steels, and 5 tons in the case of alloy steels, which 
may still be undelivered at the end of the second 
quarter, the supplier should advise the contractor of 
the position at least a month before the end of that 
quarter. The customer should then request the 
department to extend the authorisation if the order is 
still required. The department will, if appropriate, 
extend the authorisation to the following period or 
later, it being appreciated that should the order in 
fact be executed prior to the end of the current period 
the original authorisation is to be valid. Unless, how- 
ever, the supplier receives confirmation at the end of 
the quarter that the authorisation has been extended, 
the order must be treated as cancelled. 

In the case of outstanding balances of orders for 
less than the above amounts, each producer should 
report to the Control at the end of the second quarter 
the aggregate quantity of any such orders which it 
is proposed to carry forward, and, providing they 
do not exceed a small proportion of the producer’s 
total orders, the Control may permit them to be 
carried forward without re-authorisation. 


Mr. WiLLiAM Goop, managing director of Brush 
Coachwork, Limited, has joined the board of the 
Brush Electrical Engineering Company, Limited. 
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OBITUARY 


Mr. T. F. SNow, proprietor of Snow’s, malleable 
ironfounders, 275, Shakespeare Road, London, S.E.24, 
died recently. 


Mayor J. J. Murpny, DS.O., of the Electrical 
Research Association, died on February 22 at his 
home at Ealing. 


Mr. CHARLES W. SmitH, late foundry manager of 
R. A. Lister & Company, Limited, Dursley, died re- 
cently. He had been with the firm for about fifty 
years. 


Mr. ARTHUR EASTWOOD CRABTREE, joint managing 
director of R. W. Crabtree & Sons, Limited, engi- 
neers, of Leeds, has died at the age of 59. 

Mr. WILLIAM Lucas STANLEY, who for many years 
was works manager for Samuel Russell & Company, 
Limited, malleable and grey iron founders, Northcote 
Street, Walsall, has died at the age of 91. 

Mr. H. H. BENNETT, associate member of the Wales 
and Monmouth Branch of the Institute of British 
Foundrymen, and a director and secretary of the 
Pontypool Foundry & _ Engineering Company, 
Limited, died recently. 

Mr. JOHN BURTON BARDSLEY, former secretary of 
the Davy & United Engineering Company, Limited, 
has died at his home in Sheffield, aged 81. He joined 
the firm in 1900 and remained with them until his 
retirement six years ago. 


Mr. CHARLES RICHARD Fox ENGELBACH died re- 
cently, in his 67th year. Managing director of 
the Austin Motor Company, Limited, for sixteen 
years up to 1938, he was a director also of Birmid 
Industries, Limited, Cylinder Components, Limited, 
and Heat & Air Systems, Limited. 

Mr. Davip R. THomas has died at Newcastle, Staffs, 
at the age of 72. He went to North Staffordshire 
from the Cyfartha Works in Wales about 1902, and 
subsequently became mill manager at the works of the 
Shelton Iron, Steel & Coal Company, Limited. On 
his retirement in 1938 he was succeeded by his eldest 
son, Mr. E. R. Thomas. 

Mr. JOHN PATON, chairman and managing director 
of Partridge Jones & John Paton, Limited, steelmakers 
and colliery owners, of Newport, Mon., died recently, 
at the age of 79. He was also chairman of Avondale 
Tinplate.Company, Limited, managing director of the 
Abertillery Works, Limited, tinplate makers, and a 
member of the boards of other companies. For 
some years until 1930 he was a director of Guest 
Keen & Nettlefolds, Limited. 


Major J. H. SKELTON, chairman of H. J. Skelton 
& Company, Limited, iron and steel merchants, of 
London, died last September in the island of Sark, it 
is learned through the Red Cross organisation. Major 
Skelton was 62 years of age. He joined the firm of 
H. J. Skelton & Company, Limited, which was founded 
by his father, after a period of steelworks’ training. 
He served in the Royal Engineers during the war of 
1914-18, at the War Office, and in the steel division 
of the Admiralty. 
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Whether cylinders are used in large or small 
quantities, it greatly assists the service if empties 
are brought together to a collection point within 
your works. Your co-operation in this service is 
essential. The British Oxygen Company Limited 
wishes to thank all users of Industrial Gases 


who are assisting in this way. 


BRITISH OXYGEN COMPANY LTD. 
LONDON AND BRANCHES 
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NEWS IN BRIEF 


THE ADDRESS of Mr. S. Hadfield, a foundry sup- 
plies representative of Thos. W. Ward, Limited, is 
now 166, Kedleston Road, Leicester. 

On FesRuARY 1 the official cost of living index 
figure was 99 points above the level of July, 1914, 
showing no change as compared with January 1. 

THE War OFFICE has issued an instruction that 
men who have reached a reasonable standard of effi- 
ciency and who are employed in industry essential to 
the war effort are to have the calls on their time for 
Home Guard training reduced as much as possible. 

SiR FREDERICK OGILVIE, in a lecture at University 
College, London, recently emphasised the need 
for nations to work out in detail now their plans for 
international trade after the war. There had been 
many notable words from political leaders on both 
sides of the Atlantic; but words were words only, and 
there was very little public evidence of any plans of 
importance being worked out for trade between the 
nations after the war. 


PRESIDING at the annual meeting of Burnell & Com- 
pany, Limited, steel sheet ro!lers, etc., of Ellesmere 
Port, Mr. Douglas C. Jennings said that wages were 
higher, and the cost of coal and other consumable 
stores had continued to rise. On the other side of 
the account, the selling price of the material they 
produced had remained the same for over two years. 
This largely accounted for the reduced profits shown 
by the accounts. They hoped and expected that some 
favourable adjustment of prices would result from 
the negotiations which were now taking place. 


TEESSIDE CHAMBER OF COMMERCE has passed a 
resolution, proposed by Mr. R. Miles, of Head, 
Wrightson & Company, Limited, Thornaby, express- 
ing the opinion that the appropriate Ministries and 
Government departments “should encourage the 
lacing of orders, whereve- possible, for execution 
immediately the work connected with the war effort 
shall cease, in order to minimise the difficulties that 
will inevitably confront industry at that time, and in 
order that as much preparation as possible shall be 
made to meet the immediate post-war industrial 
situation.” 


SPEAKING AT Gowerton, last week, Capt. H. 
Leighton Davies said it was obvious that demand for 
reconstruction after the war would result in a good 
steel market, but it had to be borne in mind that 
many overseas countries which were formerly some 
of Britain’s best buyers, were now being industrialised 
at a revolutionary pace. Any organisation that might 
be set up in the British iron and steel industries for 
the study of its future should be a special committee. 
but the problem was one upon which the Government 
should first make a declaration. Theoretically, at any 
rate, the home market should for some years have a 
rather prosperous time. There should be a boom 
and an enormous demand for goods which could not 
be satisfied immediately. 


THE BRITISH LABORATORY WARE ASSOCIATION, 
LiMiTED, 73, Basinghall Street, London, E.C.2, which 
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has as its members the majority of firms of labora- 
tory apparatus makers in the country, has recently 
formed a technical committee, the objects of which 
are to promote closer co-operation between the 
designers and manufacturers of standard laboratory 
instruments and apparatus, to assist in rationalisation 
of the design of apparatus and to eliminate over- 
lapping, with the aim of securing economical produc- 
tion, and to promote collaboration to these ends with 
standardising authorities, research associations, etc., in 
the drafting of specifications. It is hoped that research 
and other associations will avail themselves of the 
facilities offered in order that improved service and 
quality may result to users of the apparatus. 


THE FEDERATION OF BRITISH INDUSTRIES, at the 
request of the Chinese National Government and 
with the approval of H.M. Government, has agreed 
to grant facilities for a number of wartime appren- 
ticeships whereby Chinese engineering graduates can 
be trained in British workships. About 30 vacancies 
in all branches of engineering have been offered by 
British manufacturers, and Chinese graduates are now 
being selected by an Anglo-Chinese Committee 
specially set up in Chungking. Expenses will be 
defrayed from contributions from the Chinese 
Government and from the manufacturers concerned, 
and also from funds made available by the Uni- 
versities China Committee in London and the British 
Council. Administration of the scheme is in the 
hands of the F.B.I. In the past ten years, under the 
F.B.I.’s_ auspices, 60 selected Chinese engineering 
graduates (apart from those trained by direct arrange- 
ments with British firms) have received practical train- 
ing in British workshops. 


WAR RISKS INSURANCE 


The Board of Trade have decided that, in respect of 
the period beginning March 3 and ending June 2, 
1943, the rate of premium payable under any policy 
issued under the Commodity Insurance Scheme shall 
be at the rate of 2s. 6d. per cent. per month. The 
monthly and three-monthly policies for a fixed sum 
and three-monthly adjustable policies hitherto issued 
will be continued. 

The new rate is a reduction of 50 per cent. on the 
rate for the current period. 

The Board of Trade announced in September, 1942, 
that, with the approval of the Treasury, it had been 
decided that the premium payable under the business 
scheme for the twelve months ending September 30, 
1943, would not exceed £1 per cent. For the period 
of six months to March 31, 1943, the rate of premium 
was fixed at 10s. per cent. Having regard to present 
conditions and to the amount already paid by way of 
premium, the Board have, with the approval of the 
Treasury, decided to fix the rate of premium for the 
whole of the year to September 30, 1943, at 15s. per 
cent., so that the premium to be paid for the six 
months April 1 to September 30, 1943, will be 5s. 
per cent. 
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How much will HEAT LOSSES 


HE production and importation of fuel 1s a grim business. 
include :— “Austerity”? demands the utmost economy in its use in all 


industrial furnaces and heat- generating plants. Avoidable heat 
losses must be stopped. This implies that wherever insulation is 
@Working Heat _ applicable, an efficient system should be installed as quickly as 
attained in less time. possible. General Refractories’ “Amberlite” range covers the 
requirements of every industry and large quantities of materials 
Oars Sree sedate are available from stock. G.R. insulation specialists are always 
ready to assist users in the choice of materials to meet particular 

conditions of service. 


Efficient insulation can permit i Ad 5 U L A T E 


greater output—lower produc- 


@ Conservation of Fuel. 


tion costs —improved furnace HEAT-GENERATING PLANTS IN EVERY INDUSTRY WITH 

control and better operating 

NM B E- R. L| TE 
BR iI 


Head Office: Genefax House, Sheffield 10 


ASIC BRICKS ACID-RESIS: MATERIALS CEMENTS 
INSULATION: SILICA BRIC! SILLIMANITE SANDS 


G.P.159 
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COMPANY NEWS 


(Figures for previous year in brackets.) 
Lightalloys—Interim dividend of 124% (same). 
ome & Sons—lInterim ordinary dividend of 3% 


James Booth & Company (1915)—Ordinary dividend 
of 15% (same). 

Staveley Coal & Iron—Interim dividend of 24%, 
tax free (same). 

Wombwell Foundry &  Engineering—Interim 
dividend of 6%. 

Braithwaite & Company, Engineers—Interim divi- 
dend of 24% (2%). 

Ransome & Marles Bearing Company—lInterim 
dividend of 9% (5%). 

Bearpark Coal & Coke—Final dividend of 24% 
(5%), making 5% (74%) for 1942. 

Leeds Fireclay—Interim dividend of 3% on the 6% 
non-cumulative participating preference shares. 

International Combustion—Final dividend on the 
ordinary shares of 15%, together with a bonus of 
10%, making 30% (same). 

Davies & Metcalfe—Net profit for 1942, after de- 
preciation, £14,265 (£11,621); dividend of 11% (9%): 
te ae reserve, £2,500 (same); forward, £2,268 

Universal Asbestos Manufacturing Company—Profit 
for the year ended September 27, 1942, £114,304 
(£147,883); dividend of 20% (same); forward, £53,024 
(£47,890). 

Vickers—Final dividends of 24%, less tax, on the 
preferred 5% stock and the 5% preference stock, and 
24%, free of tax up to 6s. in the £, on the cumulative 
preference stock, making 5% in each case for 1942. 

Evered & Company—Net profit for 1942, after pro- 
viding for depreciation, A.R.P., war damage insur- 
ance, and taxation, £22,098 (£20,135); preference 
dividend, £3,438; dividend of 10%, on the ordinary 
shares, £6,250 (same); to reserve, £35,000; to war 
contingency £10,000; forward, £19,115 
(£51,705). 

Mather & Platt—Net profit for 1942, after providing 
for taxation and exceptional items, £171,545 (£156,066); 
final dividend of 6% on the ordinary shares, making 
10% (same); forward, £89,736 (£74,557). Additional 
distribution from special reserve of 1% on the ordinary 
stock on account of realised capital profits; not liable 
to income-tax. 

Blaenavon Company—Profit for the year ended 
December 31, 1941, after providing £21,122 for deben- 
ture interest, £6,000 for interest on the Nuffield Trust 
loan, and crediting £55,705 since received on account 
of provisional claims for the year from the Ministry 
of Supply, £13,657: brought in, £10,082: depreciation, 
£12,000; forward, £11,739. 

Clyde Crane & Booth—Net trading profit, before 
tax, £84,056 (£52,473, after charging £10,231 to depre- 
ciation); taxation, £54,345 (£25,983); available, £29,711 
(£26,490); preference dividend, £5,090: preference share 
redemption, £1,200 (£1,303); dividend on the ordinary 
shares of 15% (same); to taxation reserve, £2,000 


reserve, 


(nil); forward, £11,360 (£3,439). 
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NEW COMPANIES 


(“ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
compaee by Jordan & Sons, 116, Chancery Lane, London, 


Notsa Company, Lodge Works, Aston- 


Engineering 
on-Trent, Derby—£2,000. 

Hartfield Engineering Company, 174A, Perry Vale, 
London, S.E.23—£6,000. R. Sproull. 

& Nicholls—Engineers, etc. £10,000. E. G. 

Langley, 60, Colomb Road, Gorleston-on-Sea. 

Jones & Jason, 93, Sandon Road, Birmingham—Die 
casters and sinkers, etc. £2,000. A. G. and A. E. 
Jones. 

Nevill Morley, 1, Park on Willesden Green, 


N.W.2—Engineers manufacturers, 
£1,000. 

Britannia Sm Works (London)—£2,000. M. 
Daniels, 2, Riverside Drive, London, N.W.11, sub- 
scriber. 

Gregory Fluorspar & Lead Mines, 52, Brown Street, 
Manchester—£1,000. H. A. and H. F. Yapp, and C. 
Parkin. 


Eric Alley, Wells Road, Fakenham, Norfolk—Elec- 
tric welders and engineers. £2,000. S. E. Alley and 
R. J. Wall. 

Huggett & Weaver, 323a, Whitehorse Road, Croydon, 
Surrey—Engineers, etc. £3,500. J. P. Weaver and 
T. C. Huggett. 


CONTRACTS OPEN 


The date given is the latest on which tenders will be 
accepted. The address is that from which forms of tender 
may be obtained. 

B. Winters & Son, 89, Digby Crescent, Finsbury 
Park, London, N.4—Engineers, etc. £1,000. B. and 
H. M. Winters. 

G. E. Crowe, 1, Camden Street, Birmingham, 1— 
Engineers, etc. £3,000. G. E. Crowe, W. S. Cooper, 
and P. Batson. 

Haslingden, March 10—Iron castings for the year 
ending March 31, 1944, for the Town Council. Mr. 
R. Taylor, borough surveyor, Municipal Offices, Has- 
lingden. 

Maesteg, March 13—Iron castings for 12 months 
from April 1, for the Urban District Council. Mr. 
— Davies, surveyor, Council Offices, Maesteg, 

lam. 

Marple, March 10—Iron castings, etc., during the 
year ending March 31, 1944, for the Urban District 
Council. Mr. T. Cooper, surveyor, Council Offices, 
Marple. 

Marple, March 10—Spun- and cast-iron pipes and 
specials during the year ending March 31, 1944, for 
the Urban District Council. Mr. G. E. H. Keillor, gas 
engineer and manager, Gasworks, Marple Bridge, near 
Stockport. 

Newcastle-under-Lyme, March 24—Castings, cold- 
blast slag, etc., for the year ending March 31, 1944, 
for the Borough Council. The Borough Surveyor, 
Lancaster Building, Newcastle, Staffs. (Applications 
by March 10.) 


$ in weight has increased the speed of 
lop we shall keep pace, adapting our 


“peak of design, the applic of Alumini 


WITH WHICH IS INCORPORATED THE IRON AND STEEL TRADES JOURNAL 


MARCH 4, 194 ingle Copy 6d. By Pest Sd. Annual 
spaper [ Offices: 49, Wellington Street, Strand, London, W.C.2 scription, Home and Overseas 21/- (Prep 


“PORWARD, SHEFFIELD” 


q ULI 
4 FOR ALL PURPC SE: 
q PRA” REPRACTORIES 
UNDRY BRUSHE: IPPLIES 
\LBION WORKS: SHEFFIELI 


